f 



PATENT ABSTRACTS OF JAPAN 



(1 1)Publication number : 2000-193420 
(43)Date of publication of application : 14.07.2000 



(51)lnt.CI. 


G01B 11/00 


G06T 1/00 




G06T 7/60 


(21) Application number : 11-243942 


(71)Applicant : TOYOTA CENTRAL RES & 


DEV LAB INC 


(2 2) Date of filing : 30.08.1999 


(72)lnventor : ANDO MICHINORI 



(30) Priority 

Priority number : 10297319 Priority date : 19.10.1998 Priority country : JP 



(54) EY E POSIT ION DETECTING DEVICE 

C*ZED 




TOO 



II Asfeft" ' Hk -w 



(57)Abstract: 

PROBLEM TO BE SOLVED: To accurately 
detect the position of an eye by detecting the 
nose region from an image taken from a side 
diagonally. 

SOLUTION: A face region coordinate is 
calculated from a face image stored in an image 
memory, the calculated face region coordinate 
is stored in a face region register while a nose 
line search region coordinate is calculated from 
the face region coordinate, which is stored in a 
nose line search region coordinate register 
(100). A left side edge and a right side edge in 
the nose line search region are extracted using 
a different threshold value with the calculated 
nose line search region coordinate, and a plurality of regions based on the extracted 
left-side edge and right-side edge are extracted as a candidate for nose line (102). A 
nose line is selected based on the vertical length of a nose-line candidate among the 
extracted nose-line candidates (104), forjudging whether a nose line is selected or 
not (106). If it is judged that a nose line is detected, the center point of the selected 
nose line is detected (110), a region where an eye is present (eye region) is set based 
on the center point of nose line (1 1 2), and the position of eye is detected from the set 
eye region (114). 
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[oo6 7] iM&om&w&mcts^T. Mumavo 
mz, stttf— WDtt^mh^^mm-?* 02 1 

MUHK>Xllll»^T»H3 fcPHKHEBPHH 
[0 0 6 8] 2 8?(i % 02 1 lC^?<fc3 

< L*tHitflB»*as«L4fl l 6» ft*HcL$ 

SiS^«<tLTs MilHffiffU^^2 6lC|Bl»-«. 20 

[0 0 6 9] ^7ry72 7 0, 27 2W 
ffi*I<£>a'J«D&*I x a Sl?**a>&*£xbfretb8LT 

<Ktt*7Vfcl^*6 li» 0 4 ICS LfcJC'P (cMMMA 

W*?**iiVftLT\ Zr* 72 7 4?iS«iMlU 
3?X4K0lMI«O4»fejBSL» X7'>71 2 81CM^> 

cnftmm^ LT«wuaii/s?x* 2 6icmu 
[0070] 021 <mt\ts %smn<D&& 
mvammxc TL^tHKflATt^oT^ mum 

[0071] sMft ica**n/-caH««as«iH:, wm 

*,«:Ett*ft*. Y*KBLTt»IWia3WS 

•So 50 
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[0072] nz. *mmmmtt>e>*Wiz&ihTz>m 

OflM>fll*IHir*. 
[0 0 7 3] * i6«tti*nfca^fiEttfcL>Tv 02 3 [C 

JWJ:3K, IM (XM) ±TW*tl» MM (Y 
tt) ±T*»& «fc »J T«®m«*ftMtfSftflM& L T 

[0074] 023 (C^-T Oft, *S5t£*i?Iis& 2 tt, bu 

Tffio««(ciuMsffistRfni«iB£r% e t ic * y , 

[0 0 7 5] J|fiMtWi»6lllB*ttli)^«K«)ttO 

[0 0 7 6] BgffiH«mfllS©flfi©<5IJ«02 5«- 
#HB L.TWBT*. C©ffJT*tt, 02 4 (A) (C^-TJ; 

m 2 s ft msi^M. 3 © 3 fl«^««T«d.« tifc * 

< f>F')6 0tl^5. C<D'J''fVK , >6 0lca3l/*T» 

y, j@NW2o^)miai^ni:T)@ismia> 
a««fcy ffii*(*iS2«offla*^LTt'>«o 

[0 0 7 7] 02 5©7.7 1 'y73 OOTtt, £5t§ffJffi$ 

rt©fta*©*HM*«iir* c & £ £ u wmifift 
»4f»nr«. xx->73 0 27(i, «esAaAon 

dm««WBBWI0£MHr?im-«c tic J: 
y, ftSMMAeflUOTMPl. P2, P3 (02 

4 (B) ^SffiLs ffJt¥3rtIUv f X*2 2K? 

[0 0 7 8] JWXr*?3 0 4?tt, fS&TSSgJf^ 
«rt<OBJt¥^fI©H (P 1 -P 2) „ (P3-P2) 

[0079] 

(P1-P2>K1) ^-P (P3-P2>K1) 
Xfy 73 0 4 ZUzfEcD&fl^jSS-f 3 4 WW* hft i 

* t^C tfr6H<J!)«lWI«T**i:W»*ti5aftlE 
S#p« tUfc l*g'J<DH«P< * 'J 3 4 NUE¥4Ht<0ll«> 

ma (P1-P2) + (P3-P2) omznz&ts. 
y 2 4 iciBittr nrc^nar'FaflioioisinoflaK^' 

ft^Sf HXhy^A^ffl (P1-P2) + (P3- 
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P2) ic*rr£.jf»£ i nun?-*. 

[0 0 8 0] X^-y 73 0 41CJ5^T±IB©*#^S 
©ffljg¥*3fii©gtf'h*^i!§£t::«:s ]®©Jin,fIisET s ££ 

t^zww&j tamom®***) 3 4'\o=&«*& 

HBSE, Xxy73 1 2K*S^TkXh77 
A^'J 2 4 ©&W 0 ©itlfcfc 1 *J)Pt So 
[0081] ZHOXtv 73 1 471*, Ig^tsE^ElCO 10 
raT773 0 0~Xr-y73 1 KOWM^JLtc 

K^HHrfSLrxx^sooic^y. _tiao>to 
s^itysst. 

[0082] _L!soiaa*s jee©** v 1 us 

[0 0 8 3] Xx>y73 1 4?BB$S®£i*fcO^TiQ ! 3I 

fc^T tX h ?z> Ut* 'J fcEHSflTL** fcX h 75 
A(c«^THSJt¥^filOM<D^P (P1-P2) + 

(P3-P2) icjtfrsL*^HK2^»aj-r5o 

Jj&iffl (P1-P2) + (P3-P2) ©filfcL^UMlK 

[0 0 8 4] Xr-y 73 1 8TBs ftWROtUFTOIl 
©£©*£«] (P 1 -P2) + (P3-P2) tLZlW 30 

[0085] (P 1 -P 2) + (P 3-P 2) >K2 
±iZ&ft*%&t2>mmizttLTl±Z. : ry73 2 OKfc 
UTtti*rfS<!:*©fiI*1 iU ±E*fMr»ELft^ 
H*^LT(*XT-y73 2 2fc£l/>T£il:*j , r3i:*© 
«S0fcU 2ffl<b*ff-5o ±K©2fS{fcjauiti:X7 1 <y 
73 2 47BB«a^ffllCOL^TjlQSW7Lfc<t|iJ»r* 

*1?3E£fc<fcy2«MteWiStl*. »S*lft2«B 40 
KWDS-S^b 1 ©M#lE©ttll£&«. 

[0086] xx-y7i ostu&ntsASsfcitstf 
o & treaMwaK *5 if ?> BBttWft tu mmk o 

aatakt txm 2 6 j:?«isjRtmi ens© 

T\ ^©^#SttT©*9[cLT»*»fclB©«* 
[0 0 8 7] r&to-fes WfBtfKfiCT* *©*ftCJ: so 
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»J »«?-*. £1\ #5ft©fl5©Bgfl£»fIJSS£iMiRf 3„ 

c ©ttft©B©MMMW& ±et»w Lfewmt* 

TBr£©L*lMI£K£U ffij£©L*lMi©l6fflfc© 
MJt©}^1M*MiflltM& LTW?r * C * U 

icu* «T©*iraiB©«a*MRTs. 

[0 0 8 8] MMM>4>? % «t»±U:ttBLTCy» 
* S ft* © Tffl!l©Bgfg«j®$£ BS©a« <h LTJMJR 

[0 0 8 9] £fc\ iSBW^tttO^JgTtt, ft^cj: 
•pT K5-f /{-©»* K5*/t-fc|SG#oT:6»»lfc& 
frSlllW *»£fc"3lvci!M! Ltct\ </«-©» 

ttlRi^oT^tttfW^S^S^Tl^ K5-f/t©ffi 

*L*f»«K2) < (fefflixy-7lcS*r5L*tMBK 
3) WJs K5*/t-Ki&i^T4ft»tt*fr6JH& 

y^KJW* L*tHiK 2) > GBUxySteWTSL 

*IH1K3) T*S5. 
[0090] 

*©SS©X'y-7S-?4iz:LTttaiL, ^©^ S^©x 
*nflc, SSLTA©teB*^aiT*, ^©^HES:^ 

[HfB©ff«fttt«] 

[01] **»©fl?ll©7ny?BI?**. 

[02] ♦^©^©Biffia^aisaau-^v^-r 

[03] E2©Xx i y7l 0 0©^«|*^-rSiE*lEI?» 

*. 

[04] 2«M«*XHK|ftULfttXhy7i**^-r 
[IB 5 ] Sffllx <y S/ttfflJWUP-^ VtwT 
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[08] (A) ^ffiux^^tttusasfflro^-ry k?© 

ffi07S3 

[010] (a) lis fix >y : m tammiz <t § 2 mm* 
©¥sa (b) ^m^yj^mm.t^iwmmci 

rail] 02o^7 i 7yi o 4<Dmm*mt}MtimT' 

[012] ^*^ffi^«a)6±, &.T<DVLm&m*7ji 
•r«S0T'»5c 

[013] *^ffi^^<tMSi^fiii^^^iri!ii0 
[01 4] mmmt*&t<DiiLm.MmijiT!&m-?& 
[015] m*&tmm®t<Dmmmtmm-e& 

[Ell 6] 02(DXt-7 71 1 AOSIffl^/Txf^nElT 5 
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[017] mmm\ix\-v : 7L.zmimT°3t>%, 

[018] (A) liig^l^iifgi^m (B) liBI 

[01 9] 01 1 <dxt- v y 2 o o ©§¥ii£/Tvram0 

[El 2 0] ;±aSi*(!:MI3aBimi:(7)Ba#^^-r0T*S 
[H2 i ] ffi'h£tf#£-f 3il£rok:x h?^A£jjvr 

*a07-«5„ 

[022] m>\^tttzm%<T)ffim*&\&tz> i & 
[023] mmmmm®tm%ii&t<D®m*m 



[02 4] (A) i*Bg*ttair«^-<vK^i^^-r 

v (b> im&¥m§.^mrmr^o 

[025] is^*2^0«itc^-r*;i/-^>^-r 



[02 6] lg^S»tii^3l£7iVf0-?&3, 

[^^©IttB^] 
1 0 ft*? 

1 2 7^-P^-x^^^>U^S 

2 0 HHSs^'J 

2 2 Jp^IUv*** 
2 4 fcXh^A^'J 
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